Arsenic trioxide regulates adipogenic and osteogenic differentiation in bone marrow MSCs of aplastic anemia patients through BMP4 gene.
The typical pathological feature of aplastic anemia (AA) is the rise in the number of fat cells and the reduction of osteoblasts in bone marrow. However, both fat cells and osteobalsts in bone marrow are derived from the mesenchymal stem cells (MSCs). Generally, the adipogenic and osteogenic differentiation is a dynamic and balanceable process. The imbalance of the adipogenic and osteogenic differentiation may participate in the occurrence and progress of many diseases. Arsenic trioxide (ATO) could induce differentiation and apoptosis in tumor cells. In this study, Oil Red-O and Alizarin red were used to detect the adipogenic and osteogenic differentiation. The ability of adipogenic differentiation is much higher, whereas the osteogenic differentiation is much lower in the MSCs of AA patients compared with healthy controls. ATO inhibits adipogenic differentiation and promotes osteogenic differentiation in the MSC of AA patients. The expression of BMP4 is increased with ATO treatment. The ability of adipogenic differentiation is decreased, whereas the osteogenic differentiation is increased after transfection of BMP4 gene into the MSCs of AA patients. This study shows that ATO regulates the adipogenic and osteogenic differentiation balance of MSCs in AA, which provides a theoretical basis for the adjunctive therapy of ATO on AA. The BMP4 gene is involved in the ATO regulation of adipogenic and osteogenic differentiation balance, which provides a new target for the treatment of AA.